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Abstract 
 
This paper aims to develop a comprehensive approach to innovate urban policymaking 
and planning to successfully deliver the knowledge-based agenda. The paper, first, 
examines the concept of knowledge-based urban development, which has become a 
popular urban development policy and strategy in recent years, through a comprehensive 
review of the literature. It, then, introduces and discusses a novel methodological 
approach for effective policymaking and planning mechanism to deliver the knowledge-
based agenda of cities. The paper, with the proposed methodology, brings together urban 
policymaking and planning approaches, and introduces a novel way to assess 
knowledge-based urban development achievements and potentials of emerging and 
prosperous knowledge cities. The paper, thus, provides an invaluable instrument to 
inform local and regional decision and plan making mechanisms to deliver their 
knowledge-based agendas and help them in moving towards building their sustainable 
knowledge cities. 
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‘Knowledge and the City’, ‘Sustainable Urban Water Environment’, ‘Knowledge-Based 
Urban Development’, ‘Creative Urban Regions’, ‘Knowledge-Based Development for 
Cities and Societies’, ‘Sustainable Urban and Regional Infrastructure Development’, 
‘Rethinking Sustainable Development’, ‘Building Prosperous Knowledge Cites’. 
 
 
1 Introduction 
 
The 21st century is identified as the ‘century of cities’ as rapid urbanization becomes 
inevitable (Landry, 2008). The challenges that cities face are broadened and intensified 
as they become home to more and more of the world’s population, along with the 
quickly globalizing phenomenon of knowledge economy—refers to the increased 
economic significance of knowledge generation, commercialization and use (Cooke, 
2002). Today, economic, social, environmental and governance problems and issues 
have become more pressing, while the capacity to intervene and coordinate responses to 
these issues is tested increasingly. For over two decades, the World Bank (Chen and 
Dahlman, 2005), the United Nations (Juma and Yee-Cheong, 2005), the European 
Commission (Morgan, 2007) and the OECD (Cooke and Leydesdorff, 2006) have been 
promoting ‘learning/knowledge cities’ (Hall, 2000; Grodach, 2012) and their 
‘knowledge-based development (KBD)’ (Van Winden, 2010) as an approach for 
addressing these challenges. These efforts have created a new agenda, ‘knowledge-based 
agenda’—a vital instrument in creating the perspectives of smart specialization for 
knowledge-based development—and perspective to urban planning and development, 
and consequently a new planning and development policy approach has evolved—i.e., 
knowledge-based urban development (KBUD)’. 
 
Defined as a development approach or policy that aims to produce a place containing 
economic prosperity, environmental sustainability, a just socio-spatial order and good 
governance, KBUD is a widely accepted notion particularly suitable for competitive 
cities of the global knowledge economy era (Knight, 1995; 2008; Lever, 2002; Etzkowitz 
and Klofsten, 2005). In this era, urban regions seek to increase their competitive edge by 
becoming destinations for talent and investment, and providing prosperity and quality of 
urban life to their inhabitants (Malecki, 2007). Such regions have very little chance in 
achieving their development goals without forming effective KBUD strategies 
(Kunzmann, 2008; Carrillo, 2010). Thus, today cities have started to adapt KBUD 
strategies in their planning mechanisms (Yigitcanlar et al., 2008a; 2008b). Nevertheless, 
so far not many of them have managed to take these strategies and fully incorporate them 
into their regional and local plans and projects (Van Winden et al., 2007).  
 
The scarcity of a well-defined KBUD policy guidance risks achieving desired plan 
outcomes, and impacts poorly on the city performance (Yigitcanlar et al., 2007). This 
issue is directly related to inadequate knowledge and experience of urban planners and 
policymakers in integrating the requirements of global knowledge economy into city 
planning, development and management processes. This issue was brought into the 
academic discussion for about three decades ago by Roberts (1986) stating the fact that 
urban planners not being aware of the many requirements of new land-use forms—such 
as knowledge precincts or clusters. At present, there is very little research deals with 
KBUD policy development and implementation at the local and regional levels. 
Moreover, the absence of clear principles, processes and guidelines for the formation of 
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knowledge-based agenda for our cities and the lack of procedures for KBUD planning 
and development of knowledge cities is a major issue that has not been addressed yet. 
Along with this, policy, planning and development processes of the KBUD phenomenon 
have not been investigated deeply, mainly due to lack of effective methods, gauges and 
metrics. This paper, therefore, examines the concept of KBUD through a comprehensive 
review of the literature in order to provide a sound conceptual understanding. 
Furthermore, the paper proposes an innovative and novel methodological approach for 
an effective policymaking and planning process to support the delivery of the 
knowledge-based agenda for our cities. 
 
 
2 Literature Review 
 
2.1 Knowledge-Based Urban Development 
 
The concept of knowledge economy, which is grounded in ‘endogenous growth theory’ 
(Romer, 1990; Aghion and Howitt, 1998), emerged from an increasing recognition of the 
requirement for the generation, circulation and use of knowledge within modern 
economies. However, in recent years, emerging economies have also paid increasing 
attention to the process of transitioning to a knowledge economy. Thus, the knowledge 
economy phenomenon is fairly global (Cooke, 2002; Huggins and Strakova, 2012). In 
the era of the global knowledge economy, the world is becoming increasingly integrated, 
and knowledge is becoming the driving force for economic growth, societal 
development, and improvement in the competitiveness of not only the industrial system 
and firms (Konstadakopulos, 2003), but also urban regions (May and Perry, 2011). 
 
In an empirical study, Lever (2002) finds a correlation between economic growth and the 
extent of the knowledge base in European cities, suggesting that urban regions that are 
centers of growth are also centers of knowledge. Thus, the competitive advantages of 
urban regions are no longer solely based on their natural resources or cheap labor, but are 
increasingly viewed in terms of their knowledge resources and exploitation of these 
knowledge assets (Johnston, 2011). How well an urban region responds to the challenge 
of the knowledge economy depends on: how well actors exploit new knowledge in the 
form of new products or process innovations, and utilize their intangible assets—such as 
skills and creativity (Konstadakopulos, 2003). 
 
As Asheim (2012) puts forward, since the beginning of the century, strong evidence has 
substantiated the argument of an urban turnaround. The traditional focus on urban 
regions and their development stands as ‘business climate’—e.g., launching policy 
measures to attract new business to support the growth of the existing industry. In recent 
years, this focus has been shifting toward a strong ‘people climate’ to attract and retain 
the talent in urban regions to form analytical (i.e., science-based), synthetic (i.e., 
engineering-based), and symbolic (i.e., art-based) knowledge bases (Florida, 2002; 
Asheim, 2007). Furthermore, urban regions are now viewed as playing a specific role in 
the creation of prosperous knowledge milieus (hence, establishing ‘spatial climate’) and 
in the management and humanization of knowledge and the provision of enabling 
conditions—thus, establishing ‘governance climate’ (Knight, 2008; Yigitcanlar et al., 
2008a; Romein and Fernandez-Maldonado, 2011). Based on this broadened perspective, 
KBD underpins the growth trajectories of urban regions (Vazquez-Barquero, 2007; 
Yigitcanlar, 2011). 
 
 
 
 
 
4
 
Knight (1995; 2008) views KBD of urban regions, commonly referred to as KBUD, as 
the transformation of knowledge resources into local development to provide a basis for 
sustainable development and a social learning process in which citizens inform and are 
informed about the nature of changes that occur in their city. Kunzmann (2008) assigns 
KBUD a more operational role as a key planning approach that provides an important 
collaborative development framework for all parties—i.e., public, private, academic, 
community—in the development of future strategic and knowledge-intensive urban and 
regional policies that attract and retain talent, investment and nurturing to knowledge 
cities. 
 
Perry (2008), on the other hand, characterizes the differing perspectives of KBUD. She 
identifies the three dimensions of KBUD as process, product and acquisition, which 
differ in the relative importance of knowledge and space. In process-driven KBUD, 
knowledge is central and subject to change as a result of external pressures. In 
acquisition-driven KBUD, knowledge is only a small part of KBUD processes, which are 
embedded in a wider set of economic, social, and cultural processes. Finally, in product-
driven KBUD, similar to the process-driven KBUD, urban is only implied and 
peripheral. However, as she indicates, only a perfect combination of all three dimensions 
into a holistic KBUD vision can deliver desired outcomes. 
 
Van Wezemael (2012) emphasizes the heterogeneous context of KBUD due to its 
multidisciplinary and multifaceted nature, which limits its globally widespread inception. 
He suggests that KBUD should extend beyond a neoliberal agenda of economic progress 
and be viewed as a multiplicity and offer a rich potential to seek alternative urban 
transitions. Concerning the notion of alternative urban transitions and the combination of 
KBUD perspectives, Fernandez-Maldonado and Romein (2010) argue that a sustainable 
KBUD requires a proper balance between the followings:  
 
(i) Economic quality, which depends on a good business climate to produce 
prosperity;  
(ii) Socio-spatial quality, which is based on a positive people climate for all 
people; and; 
(iii) Organizational quality, which depends on coherence and consensus in the 
urban region and an effective interaction between main stakeholders (i.e., 
government, university, industry) to deliver concrete projects and initiatives. 
 
In line with Fernandez-Maldonado and Romein’s (2010) argument, Yigitcanlar (2011) 
defines KBUD as the new development paradigm of the global knowledge economy era 
that aims to bring economic prosperity, socio-spatial order, environmental sustainability, 
and good governance to cities. Furthermore, it purposefully designs a city to encourage 
the generation, circulation and use of knowledge in an economically secure, socially just, 
environmentally sustained and well-governed human setting—for example, a knowledge 
city (Zhao, 2010). Correspondingly, KBUD is concerned with economic, societal and 
spatial (both built and natural environments) development along with institutional 
development as an enabler of the former three.  
 
In the light of the current literature and practice, KBUD is redefined as the new urban 
development paradigm of the 21st century by highlighting the following key policy and 
developmental characteristics (Carrillo et al., 2014): 
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(i) A KBD in a certain specific context (i.e., precinct, urban, corridor, region); 
(ii) A knowledge-based planning strategy; 
(iii) A set of urban KBD policy; 
(iv) A balanced and integrated development approach; 
(v) A research stream within urban and regional studies; 
(vi) An initiative or a group of initiatives; 
(vii) An urban development paradigm, focused on planned / engineered / 
orchestrated development; 
(viii) An urban and regional vision and objective for cities to pursue, and; 
(ix) A new urban development paradigm. 
 
 
2.2 Knowledge-Based Urban Development Domains 
 
Concrete conceptualization of KBUD is critical for the successful formation and delivery 
of the knowledge-based agenda, as it constitutes the basis of the development 
philosophy. Figure 1 portrays the conceptual framework of KBUD that reflects on the 
key issues and concepts discussed in the earlier section. The specific domains—i.e., 
economic, societal, spatial, and institutional—of KBUD illustrated in the figure are 
discussed below. 
 
Economic development essentially improves the financial wellbeing of a community, 
through efforts focused on investment attraction, job creation and knowledge generation 
leading to improvement in quality of life for the community. KBUD’s economic 
development perspective aims to place endogenous knowledge assets in the heart of 
economic activities as it sees knowledge as a locally embedded strategic and vital 
resource rather than exogenous, imported and supplementary (Lever, 2002; Nguyen, 
2010). It works towards building a knowledge economy within an urban region 
producing prosperity achieved through strong macroeconomic and knowledge economy 
foundations, and thus, forms a good ‘business climate’. 
 
Societal development is a process of collective change including accumulation of 
positive transformations occurred in the structure and framework of a community that 
helps them to realize their aims and objectives. Such development can be broadly 
defined as an upward ascending movement featuring greater levels of energy, efficiency, 
quality, productivity, complexity, comprehension, creativity, mastery, enjoyment and 
accomplishment. KBUD’s societal development perspective aims to increase skills and 
knowledge of residents as a mean for individual and communal development and societal 
high-level of achievements (Ovalle et al., 2004; Frane et al., 2005). It works towards 
building a knowledge society within an urban region producing social equity achieved 
through strong human and social capitals, and diversity and independency, and thus, 
forms a good ‘people climate’. 
 
Spatial development encompasses interventions in both the natural and built 
environments to achieve an integrated and balanced development. The purpose of such 
development is to generate living, working, recreation and community service spaces in 
cities while generating minimal or no negative impact on the environment and natural 
resources. In other words, KBUD’s spatial development perspective aims to promote the 
conservation, development and integration of both natural and built environments, to 
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work towards building a strong spatial network relationship between urban development 
and knowledge clusters while driving an urban and environmental development that is 
ecologically friendly, high quality, unique and sustainable (Knight, 1995; Yigitcanlar, 
2010). It works towards building a knowledge milieu producing sustainability in an 
urban region (Mieg, 2012), achieved through ecologically sensitive urban development 
and quality of urban life and place, and thus, forms a good ‘spatial climate’. 
 
Institutional development or governance is an integral part of an urban planning, 
development and management process. It involves a set of policies, roles, 
responsibilities, and processes to better manage cities and to guide, direct, and control 
how the organization and societies accomplish their goals. KBUD’s institutional 
development perspective aims to democratize and humanize knowledge, institutionalize 
interdisciplinary collective learning processes and knowledge-based organizations, and 
play a critical role in the orchestration of development. The orchestration takes place by 
bringing together actors, stakeholders and sources to prepare a civic vision, plan 
strategically, organize and facilitate necessary knowledge-intensive bases and activities 
(Knight, 2008; Yigitcanlar, 2011). It works towards building a knowledge governance 
producing enablers for KBUD in an urban region achieved through strong governance 
and planning and leadership and support, and thus, forms a good ‘governance climate’.  
 
These development domains constitute the four main pillars of KBUD—that is, 
economy, society, environment and governance—see Figure 1. Along with these four 
pillars, their development processes, balance and integration with each other within the 
‘systems theory’ perspective (Bertalanffy, 1969), and incorporation of the ‘knowledge-
based view’ (Grant, 1996) in the spirit of development together with ‘organizational and 
sustainability capacities’ (Van Winden et al., 2007) are among the central determinants 
of success in KBUD initiatives. Integrating and establishing balance among these 
development domains are critical for forming prosperous knowledge cities as the past 
and current urbanization practices have shown that our cities are becoming highly 
problematic places of achieving and sustaining quality of (urban) life and place. 
Likewise, ‘resilience’ is a critical dimension of KBUD for the development to become 
sustainable. Resilience is the long-term capacity of a system to continually change and 
adapt yet remain within critical thresholds (Ernstson et al., 2010: Yigitcanlar and 
Teriman, 2014). In a sustainable KBUD, the resilience approach focuses on the dynamic 
interplay between periods of gradual and sudden change and how—that is, economy, 
society, environment, and government—to adapt to and shape such change and stay 
sustainable in the long-run (Yigitcanlar and Lonnqvist, 2013; Yigitcanlar and Lee, 2014). 
 
[INSERT FIGURE 1] 
 
 
3 A Novel Methodological Approach 
 
3.1 Rationale  
 
Many scholars argue that the relationship between knowledge economy and urban 
growth has not been well understood by planners (Kim et al., 2009). At the conceptual 
level limited knowledge is generated on the topic of KBUD. At the practical level there 
exist some international exemplar cases that managed to form a thriving KBUD—such 
as Austin, Barcelona, Helsinki, Melbourne, and Singapore (Yigitcanlar, 2009, 2014b; 
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Yigitcanlar et al., 2014). On the other hand, much like rest of the world, for example in 
Australia, little of the various state level KBUD strategies are reflected or prioritized in 
the metropolitan regional schemes that are mainly focused on the role and hierarchy of 
activity centers (O’Connor, 1992; Gleeson and Low, 2000; O’Connor, 2003; Forster, 
2006). Most of the current national strategies (Dodgson et al., 2011) and local and 
regional development plans do not adequately address how cities are going to 
successfully compete in the knowledge economy (McGuirk and O’Neill, 2002; Kane, 
2010). Across the globe in best practice cases KBUD strategies are developed through 
using different approaches and mechanisms, and exploring these experiences helps better 
understand the conditions and different characteristics and sheds light on the 
policymaking, planning and implementation methods and processes.  
 
In order to clearly understand the policymaking and planning contexts and mechanisms 
to deliver the knowledge-based agenda in a city, it is important to undertake thorough 
KBUD analyses in comparison to the global benchmark best practices—e.g., Boston, 
Helsinki, Melbourne, San Francisco, Singapore, Toronto, Vancouver and so on. In such 
investigation the primary focus should be to address the key research questions—such as 
the exemplary ones listed below: 
 
(i) What evidence is there that central/federal, state and local governments and 
planning authorities have adopted KBUD objectives?  
(ii) How have these been expressed in their policy documents and planning 
schemes?  
(iii) What is achieved and what have been the results?  
(iv) How can the global success stories be transferred into the local context? 
(v) How can the failure factors be eliminated and prevented to happen? 
(vi) How can better results or desired outcomes be delivered?  
(vii) What are the indicators of an urban outcome that fosters and facilitates 
KBUD?  
(viii) How can best policymaking, planning and implementation practices suitable 
to the local context be formed? 
 
Addressing these critical questions requires a thorough investigation with an innovative 
methodological approach. The approach introduced in this paper entails utilization of 
two interconnected qualitative and quantitative KBUD assessment frameworks. The 
quantitative analysis framework provides the necessary comparison figures to understand 
the broad policy elements and assets that cities built their KBUD strengths on. This 
framework also helps in determining existing or past performance and achievements of 
cities in comparison to the successful global benchmarks. The qualitative framework 
provides a deeper understanding on how the policymaking, planning and implementation 
mechanisms work in a specific city context. It reveals how much the key actors and 
mechanisms support the formation and delivery of the knowledge-based agenda. The 
framework also generates insights on the specific KBUD policies quantitatively assessed 
and compared at the global scale with benchmark cities. 
 
 
3.2 Quantitative Analysis 
 
A quantitative analysis framework helps in evaluating and comparing benchmarked 
KBUD performances of cities. For this analysis the KBUD Assessment Framework 
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(KBUD/AM) is employed. KBUD/AM is an operational framework that measures 
KBUD performances of cities based on the conceptual foundations shown in Figure 1. 
KBUD/AM’s quantitative analysis methodology includes the following main steps (for 
more info on the framework and methodology see Yigitcanlar and Lonnqvist, 2013; 
Carrillo et al., 2014; Yigitcanlar, 2014b):  
 
(i) Utilizing a framework for KBUD assessment;  
(ii) Determining indicators (that correspond to policies) of the framework;  
(iii) Collecting data via primary and secondary data collection techniques; using 
statistical techniques to scale and normalize data for comparison, and;  
(iv) Conducting a descriptive analysis of the findings.  
 
KBUD/AM is an indicator-based assessment model and in every case the 
implementation of the model’s indicator system is specifically revised and tailored for 
the unique nature of the case city and its comparison urban regions. The framework 
consists of a composite indicator/index, four indicator (or policy) categories, eight 
indicator sets and 32 individual indicators (Figure 2). Four of the indicator categories 
correspond to the four development pillars of KBUD—that is, economy, society, 
environment, and governance. These pillars and the eight indicator sets are derived from 
the key literature and the KBUD conceptualization discussed in the earlier section. 
 
[INSERT FIGURE 2] 
 
Figure 2 demonstrates the KBUD/AM structure and the descriptions of its indicator (or 
policy) system. During the development of the model, it is inspired from other well-
known models and methodologies including European Commission’s Knowledge 
Economy Indicators (KEI) and World Bank’s Knowledge Assessment Methodology 
(KAM) (for more info see Chen and Dahlman, 2005; Nardo et al., 2005). However, it is 
important to emphasize that Figure 2 only illustrates an example indicator structure. As 
mentioned earlier in practice for every city context, the methodology should be rerun to 
first determine the suitable indicators and then their weightings. This is to say 
KBUD/AM acknowledges and appreciates the uniqueness of every locality, and 
therefore, their differing nature and endogenous values. If run accordingly the model is 
capable of providing useful results that can lead to successfully informing the KBUD 
related decision or policymaking processes of our cities. 
 
The quantitative KBUD/AM framework has already been tested in a number of 
international and national cases and proved effective in capturing KBUD performances, 
strengths and weaknesses. For instance, a study by Yigitcanlar and Lonnqvist (2013), 
demonstrates how a KBUD performance measurement can be undertaken in the 
international metropolitan city context. The study, as the primary city of the comparison, 
focused on the city of Helsinki and study analytically Helsinki’s performance from the 
lens of KBUD by comparing this metropolitan city with eight international competitors 
with KBUD/AM—that is, Boston, San Francisco, Birmingham, Manchester, Melbourne, 
Sydney, Toronto, and Vancouver. Similarly, Carrillo et al. (2014) report the findings of 
the implementation of KBUD/AM to measure the KBUD performances of second-tier 
cities in a national context. This research assessed Finnish second-tier cities’—i.e., 
Tampere, Turku, and Oulu—KBUD against the national benchmark of Helsinki.  
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3.3 Qualitative Analysis 
 
At present the journey of KBUD’s conceptual maturation is in a rapid progress. Even 
though there are numbers of KBUD initiatives from all around the world, there is very 
limited knowledge on how to successfully implement this conceptual notion into practice 
comprehensively. While quantitative models are useful, they do not capture many of the 
intangibles of the development. Therefore, a qualitative analysis is also required to gain 
better understanding of the KBUD phenomenon in practice. Qualitative analysis 
frameworks help in obtaining detailed insights on KBUD nature of the case study city. 
For the qualitative analysis the 3 Processes and 1 Checklist Framework (3P1C) is 
employed. 3P1C, as the name suggests, brings together interlinked three processes and a 
checklist (for more info see Velibeyoglu and Yigitcanlar, 2010; Yigitcanlar and Dur, 
2013). The framework’s processes and checklist include: 
 
(i) Urban policymaking process;  
(ii) Strategic urban planning process;  
(iii) Asset planning and management process, and;  
(iv) Urban (KBUD) policy and plan checklist.  
 
The first process of the framework is the ‘urban policymaking process’ that is a 
fundamental procedure for KBUD agenda setting. Urban policymaking refers to the 
actions taken by government—ideally in collaboration with stakeholders—where 
decisions that are intended to solve urban problems and improve the quality of urban life. 
The second process is the ‘strategic urban planning process’ that takes place both in the 
local and regional levels and is crucial in determining strategic KBUD directions, 
decisions and investments. Strategic urban planning refers to clarify which city model is 
desired and work towards that goal, coordinate public and private efforts, channel 
energy, adapt to new circumstances and improve the living conditions of the citizens 
affected. The third process is the ‘asset planning and management process’. Asset 
planning sets aside resources to ensure assets are in a condition fit to provide a particular 
level of services into the future. Asset management involves financial, technical, 
information management and associated operational activities to construct, create, 
maintain and renew local and regional tangible and intangible assets over their lifespan. 
As endogenous growth theory (Aghion et al., 1998) suggests local and regional tangible 
and intangible assets form a healthy base for KBUD to emerge. 
 
The checklist of the framework, ‘urban (KBUD) policy and plan checklist’, consists of 
seven key KBUD questions—i.e., why, which, how, where, whose, when, and what—to 
capture the prospects and constraints of examined cases (Velibeyoglu and Yigitcanlar, 
2010; Yigitcanlar and Dur, 2013). The checklist is derived from the 5Ws (what, why, 
when, where, who), which is originated from the discipline of journalism (Mott, 1942). 
The 5Ws method is a basic formula for getting the full story or seeing the big picture on 
any subject under investigation. The principle underlying these checklist questions is that 
each question should elicit a factual answer—facts that are necessary to include in a 
report for the report to be considered complete. The 3P1C framework is illustrated in 
Figure 3.  
 
[INSERT FIGURE 3] 
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Articulation of policymaking and planning processes with a knowledge-based checklist 
system is vital for the sustainable accumulation of KBUD. The 3P1C framework is a 
simple but effective tool that is essential for cities and urban regions coping with the 
challenges and new ambitious goals of the global knowledge economy. The framework 
allows city administrations to follow the logical steps in tackling those issues. It also 
provides coordination and control of all strategic actions and hence contributes to the 
efficiency in the decision-making process of public service organizations. Therefore, 
3P1C provides an invaluable opportunity to see the big picture perspective of the 
planning and policymaking approaches and practices. In other words, the framework 
through its integrated processes and checklist evaluates the whole KBUD ecosystem 
rather than looking into one or a few specific aspects of it. Further empirical research on 
the implementation of the 3P1C framework is needed. Likewise further development is 
needed for the 3P1C framework to become a more competent strategic policy and plan 
evaluation mechanism or tool. Such tool would support:  
 
(i) Harnessing tangible and intangible assets of cities and urban regions to 
support KBUD and knowledge city formation;  
(ii) Realizing synergies between public, private and academic spheres—i.e., 
triple helix partnership;  
(iii) Orienting new knowledge-based activities to support shared KBUD vision, 
goals and policies, and; 
(iv) Concerning widely accepted values, while strongly supporting integration, 
openness and diversity.  
 
This qualitative 3P1C framework has been partially applied in a study investigating 
knowledge assets in the context of Tampere Region, Finland (see Lonnqvist et al., 2014). 
The research aimed to explore how the relevant knowledge assets can be identified for a 
given region and to describe what the context-specific knowledge assets are. The 
Tampere Region study has found that knowledge that matters for a region may be 
peculiar and inside information. Thus identification processes directed from within the 
region, through a qualitative assessment framework—such as the 3P1C framework—
with workshops and interviews, may appear useful and worthwhile (Lonnqvist et al., 
2014). 
 
 
4 Conclusion 
 
The changing and challenging conditions of the 21st century have been significantly 
impacting our economy, society and built and natural environments (Claessens et al., 
2010). The links amongst urban and regional development, innovative milieu, 
knowledge-intensive firms, and knowledge workers provide important clues for 
understanding the spatial dimensions of knowledge generation. Henceforth, it is the 
subject of recent academic debate (Moulaertab and Sekiac, 2003). Today generation of 
knowledge—mostly in the form of science, technology and arts—is seen as a panacea for 
the adaptation to changes and management of challenges (Asheim, 2007). From the 
policy perspective, the benefits of knowledge generation bring on the economy often go 
unquestioned. All levels of government, but particularly local government, have stepped 
forward to promote and encourage it (Shearmur and Doloreux, 2000). As Kunzmann 
(2009) puts forward, after the gradual demise of traditional industries in the last quarter 
of the 20th century, knowledge-intensive industries have become the new hope for cities, 
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policymakers and city development agencies. Making space and place that concentrates 
on knowledge generation—to support knowledge economy and society formation—thus, 
have become a priority for many nations and cities (Yigitcanlar, 2010; Huggins and 
Strakova, 2012). For over a couple of decades now, KBUD as a policy and an integrated 
and balanced development approach—including the discourses on innovation and 
sustainable urban development—have entered the realm of urban planning (Mieg, 2012; 
Yigitcanlar and Lee, 2014). The literature review reported in this paper provides new 
insights on the evolution of KBUD as an effective development policy for our cities—
especially when considered the systems theory perspective to balance and integrate the 
four critical KBUD domains.  
 
The knowledge-based agenda is a critical vehicle in the formation of the perspectives of 
smart specialization for a knowledge-based development. This research, hence, proposed 
an innovative methodological approach for an effective policymaking and planning 
process to deliver the knowledge-based agenda for our cities. The KBUD/AM 
framework has already been tested in a number of international case studies and proved 
useful in evaluating and benchmarking city’s KBUD achievements and potentials 
(Yigitcanlar and Lonnqvist, 2013; Carrillo et al., 2014). The 3P1C framework has only 
partially been applied in a KBUD study from Finland (Lonnqvist et al., 2014). Thus it is 
yet to be fully put into test in other case studies, where the initial framework ideas have 
already been discussed previously (Velibeyoglu and Yigitcanlar, 2010; Yigitcanlar and 
Dur, 2013). Furthermore, the initial applications of the frameworks have shown a vast 
potential to generate useful insights to address the key question of ‘how can cities 
develop and implement the knowledge-based agenda?’ and then develop a customized 
KBUD policy toolkit suitable for the particular city context—especially when both 
frameworks are integrated and jointly employed in KBUD investigations.  
The KBUD frameworks and the methodological approach represent the logic of a 
contemporary multivariable comprehensive KBUD analysis. The model certainly has 
room for further improvements. Therefore, the future research will focus on further 
development and integration of both frameworks, and trial them in real-world knowledge 
city cases (Yigitcanlar, 2014a). Individually both KBUD/AM and 3P1C frameworks 
generate useful insights when used separately. However, when used in an integrated 
manner, they potentially further facilitate to bring both metrics and values together. This 
particularly helps in shedding light on the strength and weaknesses of cities in planning, 
developing, implementing and evaluating their knowledge-based agendas. KBUD/AM 
and 3P1C will be further developed as an integrated system for the policymaking circles 
of cities to benchmark themselves against their competitors and develop relevant KBUD 
policies to strengthen their knowledge-based agenda. The work on further developing 
these frameworks, particularly investing on the data entry automation, user-friendly 
single platform development, and along with the quantitative data being able to process 
the qualitative data via an expert system, is already underway. The improvements 
include the KBUD/AM framework to factor in the longitudinal data to undertake time-
series analysis, and contain a scenario-building component for estimating and evaluating 
future scenario alternatives. Thus, KBUD/AM and 3P1C along with their improved and 
integrated system are going to further support policymakers and planners dealing with 
complex decision situations in their cities. The first trialing of the integrated model is 
planned for Australian knowledge cities—e.g., Sydney, Melbourne, and Brisbane. 
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